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Abstract: Three questionnaire surveys were carried out in 1996, 2002 and 2007 in breeding goat herds 
in Poland to identify disorders which posed an important health problem in breeding goat herds in 
Poland, and to track the variations in the frequency of occurrence of disorders observed between 1996 
and 2007. In this period strong tendency to reduce the number of herds and increase their size was 
evident. The complete set of answers regarding health problems in herds was obtained in 73 herds in 
1996, 59 in 2002 and 45 in 2007 (177 complete questionnaires in all). Only four disorders were 
identified as important health problems in breeding goat herds in 1996, while as many as ten in 2007.  
In 1996 external parasites, superficial abscesses, diarrheas in adult goats and mastitis were found 
problematic by the owners.  
Those four conditions remained important in 2007 but six new emerged: joint swelling, 
lameness, injuries and fractures, respiratory signs, fetal loss and wasting. Eleven disorders had become 
significantly more prevalent over the 10-year period of the study: superficial abscesses, lameness, 
injuries and fractures, joint swelling, respiratory signs in adults and in kids, diarrheas in kids, fetal 
loss, neurological signs, dystocia and weight loss. This shows how the health problems change along 
with the development of goat industry and can help to prepare effective control programs. 
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INTRODUCTION 
 
Goat breeding has never played an important part in Polish agriculture. Compared to 
cattle or even sheep, goat population has always been small and in its best time in 1950s and 
1960s did not exceed a half million, 15 times fewer than sheep. Communism with its 
agricultural policy focused on huge cattle and pig farms led to a breakdown in goat breeding 
in 1970s. The goat population shrank to approximately 40,000 animals. In mid-eighties the 
process of restoring goat breeding was commenced. At that time milk recording program was 
launched in order to evaluate milk yield and milk quality of dairy goats. The population of 
goats covered by the program has always been a tiny proportion of the entire goat population, 
usually around 5%. However, it declined dramatically in 2007 when public subsidy to the 
program was ceased. Restoration of the goat population was based on the importation of goats 
from abroad, mainly from Germany, France, Holland and Czech Republic. This process was 
probably responsible for introducing at least two infectious diseases – caprine arthritis-
encephalitis (CAE) and caseous lymphadenitis (CLA) – to the Polish goat population (Kaba et 
al., 2011; Kaba et al., in press). Between 1996 and 2007 goat herds were subject to the 
intensive consolidation process which resulted in the formation of large dairy herds but also 
facilitated spread of the abovementioned diseases. Whereas in 1996 30% and 13% of herds 
were infected with CAE and CLA, respectively, 5 years later the prevalence reached 60-70% 
(Kaba et al., 2011; Kaba et al., in press). In 2006 two outbreaks of Morel’s disease were 
observed in goat herds in western Poland (Kaba et al., 2007). Epidemiological investigation 
traced their possible source to the importation of animals (Szaluś-Jordanow et al., 2010). 
Large-scale serological survey carried out in 2007 allowed detection in Polish breeding goat 
population antibodies to bovine viral diarrhea virus type 1, Chlamydophila abortus and 
Neospora caninum (Czopowicz et al., 2010, 2011a, 2011b). Border disease, enzootic abortion 
and neosporosis – diseases caused by those pathogens – pose substantial health problems in 
goats abroad.  
Growing size of herds as well as the emergence and dissemination of infectious 
diseases specific for goats were likely to influence the health condition of goat breeding herds 
and change the most commonly observed disorders. The aim of the study was: first, to 
identify disorders which pose an important health problem in breeding goat herds in Poland; 
and second, to track the variations in the frequency of occurrence of disorders observed 
between 1996 and 2007.    
 
MATERIALS AND METHODS 
 
Three questionnaire surveys were carried out in 1996, 2002 and 2007 in goat herds 
covered by the milk recording program (called in the paper “breeding herds”). There were 348 
breeding herds in 1996, 68 in 2002 and 49 in 2007. In 1996 representative sample of 80 herds 
was randomly selected whereas in 2002 and 2007 all herds were planned to be visited. 
However, due to non-cooperation of the owners 76 and 64 herds were finally visited in 1996 
and 2002, respectively. In 2007 all 49 herds were visited. Nonetheless the complete set of 
answers regarding health problems in herds was obtained in 73 herds (21% of all breeding 
herds) in 1996, 59 (87%) herds in 2002 and 45 (92%) herds in 2007 (177 complete 
questionnaires in all). 
In each herd personal interview with an owner was conducted by a visiting 
veterinarian in order to collect data on the occurrence of particular health problems during 
preceding five years. Hence, the years 1992-1996, 1996-2002 and 2002-2007 were covered 
by three consecutive questionnaire surveys. The questionnaire form included 25 questions 
regarding groups of health problems: 1) skin lesions: crusts on the lips, face, udder and legs, 
focal alopecia and visible external parasites; 2) subcutaneous abscesses; 3) musculoskeletal 
signs: foot, joint swelling, lameness injuries and fractures; 4) neurological signs (hindlimb 
paralysis, head tilt, circling, seizures, generalized stiffness); 5) ocular signs (conjunctival 
reddening and edema of eyelids); 6) respiratory signs in adults and in kids (sneezing, 
coughing, nasal discharge, dyspnea); 7) digestive signs: bloat, diarrhea in adults and in kids; 
8) cardiovascular insufficiency: sudden deaths, especially during hot weather; 9) urinary tract 
obstructions: difficulty voiding urine in a buck resulting in death within a few days; 10) 
reproductive failures: female infertility (difficulty conceiving in a particular doe) or buck 
infertility (difficulty conceiving in all does), fetal loss (abortion or stillbirth), dystocia 
(difficulty expelling the fetus), long postparturient recumbency and weakness, malformations 
in newborn kids; 11) mastitis; 12) weight loss (Tab. 1). They were closed questions with four 
possible answers indicating the frequency of occurrence of a particular disorder during 
preceding 5 years: 0 – never observed, 1 – rarely observed, 2 – often observed, 3 – very often 
observed. 
If a condition used to occur often or very often in at least 10% of goat breeding herds 
in the last survey in 2007 it was identified as an important health problem.    
Statistical analysis was conducted to identify disorders whose importance had 
increased during the period of study. Since the ordinal scale was used to assess the importance 
of disorders, data from three consecutive surveys were compared using non-parametric one-
way analysis of variance (ANOVA) – Kruskal-Wallis test. Only when the result was 
statistically significant (α<0.05) the exact pair of years between which significant difference 
existed was identified with post-hoc Dunn’s test (α<0.05). If Dunn’s test turned out 
insignificant the result of Kruskal-Wallis test was not taken into account. Such situations 
resulted from too few observations in particular classes of results.            
 
RESULTS AND DISCUSSION 
 
Only four disorders were identified as important health problems in breeding goat 
herds in 1996, while as many as ten in 2007 (Tab. 1). This observation is consistent with 
commonly known rule which says that intensification of animal production is always 
accompanied by increasing number of health problems. In 1996 external parasites, superficial 
abscesses, diarrheas in adult goats and mastitis were found problematic by the owners. Those 
four conditions remained important in 2007 but six new emerged: joint swelling, lameness, 
injuries and fractures, respiratory signs, fetal loss and wasting.  
Eleven disorders had become significantly more prevalent over the 10-year period of 
the study. Lameness injuries and fractures can be undoubtedly attributed to the worse 
husbandry conditions, mainly overcrowding which is a negative consequence of growing herd 
size. Our studies imply that increasing herd size is not accompanied by the enlargement of 
buildings for animals what simply leads to overcrowding and consequently worse air 
circulation and higher level of stress. This is probably also one of causes of widespread 
respiratory signs in adult goats as well as an increasing significance of respiratory signs in 
kids. Failure to understand this fact seems to be a crucial problem impeding the development 
of goat industry in Poland. Lack of large well-managed goat herds led to the situation in 
which several dairies decided to import goat milk from other EU countries (mainly from 
Germany).  
 Recent studies conducted in Polish breeding goats have implied that fetal loss has 
non-infectious rather than infectious background (Czopowicz et al., 2012) and may also be 
linked to the overcrowding. It is consistent with studies from other countries (Engeland et al., 
1998; Waldeland and Løken, 1991). Nevertheless, it has to be stressed that the presence of 
several pathogens potentially abortifacient for goats (Chlamydophila abortus, BVDV-1 and 
Neospora caninum) which have been detected recently may also play its role in the increasing 
importance of fetal loss (Lindsay et al., 1995; Løken and Bjerkås, 1991; Szeredi et al., 2006).  
Some disorders seem to be directly associated with the emergence and spread of 
infectious diseases. Superficial abscesses had become a very important problem between 1996 
and 2002 which can be attributed to the dissemination of caseous lymphadenitis (CLA) 
Moreover, the emergence of Morel’s disease in Poland in 2006 could also play its role role in 
the growing importance of superficial abscesses between 2002 and 2007. However, 
superficial abscesses are not only caused by bacteria specific for small ruminants such as C. 
pseudotuberculosis and Staphylococcus aureus susp. anaerobius but can also be induces by 
contamination of skin wounds with environmental pathogens e.g. Truperella pyogenes. As 
overcrowding can be incriminated of increasing number of superficial injuries, growth of herd 
size seems to be at least partly responsible for this disorder as well.  
Whereas injuries may also result in mechanical arthritis manifesting itself with joint 
swelling considerable rise in number of cases of arthritis seems to be linked to the spread of 
CAE in Poland in last 20 years (Kaba et al., in press). CAE is likely to be the main cause of 
arthritis in goats; however the disease may also involve lungs inducing interstitial pneumonia. 
Diseased animals present chronic progressive dyspnea and become emaciated. Therefore CAE 
may be partly responsible for increasing frequency of respiratory signs as well as wasting.  
Chronic weight loss may be attributed to both CAE and CLA as both diseases result in 
chronic inflammatory process (Smith and Sherman, 2009). However, three other diseases – 
tuberculosis, gastrointestinal parasitism and Johne’s disease – have to be taken into 
consideration. Poland was declared free from tuberculosis in 2009, however no disease case 
had been confirmed for many years in small ruminants. Our studies indicate that 
gastrointestinal parasites are common in goats in Poland and they certainly play part in 
causing emaciation as well as diarrhea in adult goats which had always posed a health 
problem in goat herds. Moreover, increasing frequency of diarrheas in kids seems to be 
associated with coccidiosis as coccidial infection is widespread in goat herds. 
Chronic weight loss is also a clinical sign of paratuberculosis (Johne’s disease). 
Mycobacterium paratuberculosis is obviously present in Poland and specific antibodies were 
detected in almost 16% of Polish goat herds in 1996, and within-herd seroprevalence reached 
38% in some herds (Kaba et al., 2008). However, due to many difficulties in establishing 
definitive diagnosis, the actual role of the disease in Polish goats hasn’t been evaluated by 
now.    
Tab 1.  
Disorders observed in breeding goat herds in the period of study 
No.  Health problem Year Frequency of occurrence 
(No. of herds and percentage) 
Kruskal-
Wallis 
ANOVA 
(p-value) 
Dunn’s post-hoc test  
(p-value) 
None Rare Often Very 
often 
1. Crusts on the 
head, udder, 
legs 
1996 
2002 
2007 
68(93) 
49(83) 
32(72) 
3(4) 
5(8) 
10(22) 
2(3) 
4(7) 
2(4) 
0 
1(2) 
1(2) 
0.008** 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.905 
1.0 
0.15 
2. Focal alopecia 1996 
2002 
2007 
59(81) 
41(69) 
36(80) 
14(19) 
16(27) 
7(16) 
0 
1(2) 
2(4) 
0 
1(2) 
0 
0.249 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
3. External 
parasites†‡ 
1996 
2002 
2007 
31(43) 
21(36) 
17(38) 
28(38) 
28(47) 
16(36) 
11(15) 
7(12) 
11(24) 
3(4) 
3(5) 
1(2) 
0.746 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
4. Superficial 
abscesses†‡ 
1996 
2002 
2007 
57(78) 
27(46) 
16(36) 
7(10) 
7(12) 
8(18) 
4(5) 
4(7) 
6(13) 
5(7) 
21(36) 
15(33) 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.001* 
1.0 
0.000* 
5. Footrot 1996 
2002 
2007 
66(90) 
53(90) 
42(93) 
6(16) 
6(9) 
3(7) 
1(1) 
0 
0 
0 
0 
0 
0.806 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
6. Joint swelling‡ 1996 
2002 
2007 
58(80) 
37(63) 
25(56) 
12(16) 
5(8) 
4(9) 
3(4) 
0 
10(22) 
0 
17(29) 
6(13) 
0.002* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.055 
1.0 
0.034* 
7. Lameness‡ 1996 
2002 
2007 
65(89) 
48(81) 
24(53) 
7(10) 
7(12) 
10(33) 
1(1) 
1(2) 
5(11) 
0 
3(5) 
1(2) 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
1.0 
0.05 
0.003* 
8. Injuries and 
fractures‡ 
1996 
2002 
2007 
52(71) 
23(39) 
9(20) 
20(27) 
26(44) 
30(67) 
1(1) 
10(17) 
6(13) 
0 
0 
0 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.001* 
0.549 
0.000* 
9. Neurological 
signs 
1996 
2002 
2007 
67(92) 
39(66) 
30(67) 
5(7) 
11(19) 
11(24) 
1(1) 
7(12) 
4(9) 
0 
2(3) 
0 
0.001* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.023* 
1.0 
0.072 
10. Ocular signs 1996 
2002 
2007 
59(81) 
48(81) 
41(91) 
9(12) 
11(19) 
3(7) 
5(7) 
0 
1(2) 
0 
0 
0 
0.291 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
11. Respiratory 
signs in adult 
goats‡ 
1996 
2002 
2007 
56(77) 
31(53) 
6(13) 
10(14) 
17(29) 
21(47) 
7(9) 
9(15) 
17(38) 
0 
2(3) 
1(2) 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.052 
0.001* 
0.000* 
12. Respiratory 1996 70(96) 3(4) 0 0 0.000* 1996 vs. 2002 0.001* 
signs in kids 2002 
2007 
39(66) 
32(71) 
15(25) 
12(27) 
5(9) 
0 
0 
1(2) 
2002 vs. 2007 
1996 vs. 2007 
1.0 
0.077 
13. Bloats 1996 
2002 
2007 
50(69) 
32(54) 
22(49) 
19(26) 
26(44) 
19(42) 
4(5) 
1(2) 
4(9) 
0 
0 
0 
0.094 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.713 
0.204 
1.0 
14. Diarrhea in 
adult goats†‡ 
1996 
2002 
2007 
20(27) 
16(27) 
14(32) 
25(34) 
31(52) 
19(42) 
27(37) 
11(19) 
10(22) 
1(1) 
1(2) 
2(4) 
0.393 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
15. Diarrhea in kids 1996 
2002 
2007 
60(82) 
24(41) 
20(44) 
9(12) 
26(44) 
21(47) 
4(5) 
7(12) 
3(7) 
0 
2(3) 
1(2) 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.000* 
1.0 
0.003* 
16. Sudden death 1996 
2002 
2007 
72(99) 
50(85) 
41(91) 
1(1) 
9(15) 
4(9) 
0 
0 
0 
0 
0 
0 
0.014** 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.518 
1.0 
1.0 
17. Urinary tract 
obstruction 
1996 
2002 
2007 
73(100) 
54(91) 
41(91) 
0 
5(9) 
4(9) 
0 
0 
0 
0 
0 
0 
0.036** 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
1.0 
1.0 
1.0 
18. Fetal loss‡ 1996 
2002 
2007 
40(55) 
13(22) 
10(22) 
28(38) 
35(60) 
24(53) 
5(7) 
9(15) 
11(25) 
0 
2(3) 
0 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.001* 
1.0 
0.001* 
19. Infertility of 
does 
1996 
2002 
2007 
59(81) 
46(78) 
26(58) 
14(19) 
11(18) 
17(38) 
0 
1(2) 
2(4) 
0 
1(2) 
0 
0.014** 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
1.0 
0.244 
0.093 
20. Infertility of 
bucks 
1996 
2002 
2007 
67(92) 
51(86) 
41(91) 
6(8) 
7(12) 
4(9) 
0 
1(2) 
0 
0 
0 
0 
0.553 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
21. Dystocia 1996 
2002 
2007 
50(68) 
21(36) 
23(51) 
23(32) 
32(54) 
20(44) 
0 
5(8) 
2(4) 
0 
1(2) 
0 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.001* 
0.376 
0.292 
22. Postparturient 
recumbency  
1996 
2002 
2007 
65(89) 
42(71) 
34(76) 
8(11) 
14(24) 
11(24) 
0 
3(5) 
0 
0 
0 
0 
0.025** 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.2 
1.0 
0.681 
23. Malformations 
in newborn kids 
1996 
2002 
2007 
66(90) 
42(71) 
35(78) 
7(10) 
17(29) 
10(22) 
0 
0 
0 
0 
0 
0 
0.018** 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.174 
1.0 
0.749 
24. Mastitis†‡ 1996 
2002 
2007 
31(43) 
22(37) 
14(31) 
22(19) 
26(44) 
24(54) 
18(25) 
10(17) 
6(13) 
2(3) 
1(2) 
1(2) 
0.958 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
NA 
25. Wasting‡ 
Weight loss
 
1996 
2002 
2007 
57(78) 
34(58) 
16(36) 
14(19) 
15(25) 
22(49) 
2(3) 
7(12) 
5(11) 
0 
3(5) 
2(4) 
0.000* 1996 vs. 2002 
2002 vs. 2007 
1996 vs. 2007 
0.053 
0.285 
0.000* 
* statistically significant difference (α<0.05) 
** statistically significant result of Kruskal-Wallis test but insignificant results of post-hoc analysis 
†
 condition present in ≥10% of breeding goat herds in 1996 
‡
 condition present in ≥10% of breeding goat herds in 2007 
NA – non-applicable – Dunn’s test not performed due to insignificant result of Kruskal-Wallis test 
 
CONCLUSION 
 
  Development of goat industry in Poland had a significant influence on health status of 
goat population. Lack of control programs allowed spread of important infectious diseases 
(CAE and CLA). Incomprehension of demands of intensive goat husbandry is responsible for 
significant increase of number of disorders which can be attributed to husbandry conditions. 
These problems seem to be the most important barriers in the further development of goat 
industry nowadays.  
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